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(57) Abstract 

The disclosure relates to a carpet, a process for manufacturing a carpet and a method for recycling a carpet The carpet of 
the present disclosure includes a primary backing (5) having tufts of synthetic carpet fibers (10) protruding from a top surface 
and optionally, a secondary backing (20) with an extruded sheet (IS) of an isostatic poly olefin polymer between and integrally 
fused to a bottom surface of the primary backing (5) and an upper surface of the secondary backing (20). The process for manu- 
facturing the recyclable carpet includes contacting the extruded sheet (15) with the primary backing (5) and, optionally, the secon- 
dary backing (20), at a temperature sufficiently high to integrally fuse the extruded sheet (15) to the respective backing. The meth- 
od for recycling synthetic carpet of the type described includes manufacturing the carpet, collecting portions of the carpet, and 
melting the collected portions to make a feedstock. 
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CARPET AND TECHNIQUES FOR MAKING 
AND RECYCLING 8AXE 

BACKGROUND 

Field of the Disclosure! 
5 The present invention relates to carpets and 

methods for making and recycling carpets. More 
specifically, the carpet may be tufted and possess one 
or more backing layers. 

Description of the Prior Art i 
10 Tufted carpets are composite structures in which 

the face fiber forming the pile, i.e., the surface of 
the carpet, is needled through a primary backing and 
the base of each tuft extends through the primary 
backing and is exposed on the bottom surface of the 
15 primary backing. 

The basic manufacturing approach to the commercial 
production of tufted carpeting is to start with a woven 
scrim or primary carpet backing and to feed this into a 
tufting machine or a loom. The carpet face fiber is 
20 needled through and embedded in the primary carpet 
backing thus forming a tufted base or griege goods. 

Griege goods are typically backed with an adhesive 
coating in order to secure the face fiber to the 
primary backing. Low cost carpet often receives only a 
25 latex adhesive coating as the backing. This type of 
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carpet is widely used in boats and is called marine 
backed carpet. Typically, the marine backed carpets 
are backed with a latex adhesiv coating that is wat r 
and/or mildew resistant. Higher cost carpet often 
5 receives both a secondary backing and a latex adhesive 
coating. 

The face fiber or yarn used in forming the pile of 
a tufted carpet is typically made of any one of a 
number of types of fiber, e.g., nylon, acrylics, 

10 polypropylene, polyethylene, polyamides, polyesters, 
wool, cotton, rayon and the like. 

Primary backings for tufted pile carpets are 
typically woven or non-woven fabrics made of one or 
more natural or synthetic fibers or yarns, such as 

15 3ute, wool, polypropylene, polyethylene, polyamides, 
polyesters, and rayon. Films of synthetic materials, 
such as polypropylene, polyethylene and 
ethylene-propylene copolymers may also be used to form 
the primary backing. 

20 Likewise, secondary backings for tufted pile 

carpets are typically woven or non-woven fabrics made 
of one or more natural or synthetic fibers or yarns . 
Preferably, secondary backings for tufted pile carpets 
are open weave or leno weave, i.e., tape yarn in the 

25 warp direction and spun staple fiber in the fill 

direction. The spun staple fiber is more costly but 
desirable to increase adhesion between the backing and 
the latex adhesive. 

The application of the latex adhesive coating 

30 involves preparing griege goods by stitching a primary 
carpet backing material with face fiber in a manner so 
as to form on the top surface of the material a pile 
composed of numerous closely spaced, up-standing loops 
of yarn. Thereafter, the bottom surface of the thus 

35 formed griege goods is coated with a latex polymer 
binder such as a styrene-butadiene copolymer. The 
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coated griage goods are then passed thr ugh an v n to 
dry th latex adhesive c ating to bond the face fibers 
to the primary backing which causes the bonding of and 
# which is the principal reason for adding the latex 

5 binder. 

If desired, a secondary backing may be bonded to 
the under surf ace of the primary backing. To produce 
tufted carpets with a secondary backing, the bottom 
surface of the griege goods is coated with a latex 
10 polymer binder. Then, the secondary backing is applied 
to the coated bottom surface and the resulting 
structure is passed through an oven to dry the latex 
adhesive coating to bond the secondary backing to the 
griege goods. 

15 The above-described method for making carpet is 

used in 80 to 90% of all carpet made in the United 
States. This carpet-making method has disadvantages in 
that it requires a drying step and thus an oven to dry 
the latex polymer binder. The drying step increases 

20 the cost of the carpet and limits production speed. 
Furthermore, it has recently been reported that latex 
adhesive compositions generate gases that may be the 
cause of headaches, watery eyes, breathing difficulties 
and nausea, especially when used in tightly sealed 

25 buildings. See Herligy, The COTS* & Rug ^gflustrVi 
October 1990. m addition, overheating of the carpet 
may occur during drying of the latex which in turn may 
affect the shade of the carpet. 

Consequently, carpet manufacturers have been 

30 attempting to develop a new approach for the 
V ■ preparation of tufted carpets. One new approach is the 

preparation of tufted carpets with a hot-melt adhesive 
* composition instead of a latex composition. 

Hot-melt adhesives are amorphous polymers that 

35 soften and flow sufficiently to wet and penetrate the 
backing surfaces and tuft stitches of carpets upon 
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carpet manufacturing process utilizing hot-melt 
adhesive must be at least as good as th se f 
conventional latex laminati n techniques which remain 
the dominant lamination process in commercial carpet 
5 manufacture. 

A number of hot-melt adhesives and processes using 
the hot-melt adhesive have been proposed for use in 
carpet lamination. For example, U.S. Patent 
No. 3,551,231, issued December 29, 1970 to Smedberg, 

10 discloses a hot-melt adhesive carpet lamination process 
in which molten adhesive consisting of an 
ethylene-vinyl acetate copolymer and, optionally, waxes 
(e.g., microcrystalline and polyethylene waxes), 
fillers (e.g., calcium carbonate), resin extenders 

15 (e.g., dicyclopentadiene alkylation polymers) and 

antioxidant is applied to a tufted primary backing and 
then a secondary backing is contacted with the molten 
adhesive under pressure after which the assembly is 
cooled to solidify the adhesive. 

20 U.S. Patent No. 3,583,936, issued June 8, 1971 to 

Stahl, discloses a hot-melt adhesive for tufted carpet 
lamination comprising about 10-35 weight percent 
ethylene copolymer comprising about 60-85 weight 
percent ethylene, and about 15-40 weight percent lower 

25 vinyl ester, acrylate or methacrylate; about 10-25 

weight percent wax, such as microcrystalline petroleum, 
polyolef in, or paraffin wax having a melting point 
sufficient to give an adhesive composition with a 
softening point greater than 190 °F; and about 50-70 

30 weight percent resin extender composed of a base resin 
prepared from reactive olefins and diene monomers 
of 5-7 carbons. 

The hot-melt compositions are selected for their 
adhesive properties. That is, the hot-melt composition 

35 may be selected for their suitability in adhering the 
tufts of face yarn to the primary backing and to adhere 
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the secondary backing to the primary backing. Such 
compositions are generally amorphous or substantially 
non-crystalline due to the adhesive properties of such 
polymers. 

5 For example, U.S. Patent No. 3,982,051, issued 

September 21, 1976 to Taft et al., discloses a carpet 
containing a hot-melt composition of ethylene 
copolymer, atactic polypropylene and vulcanized rubber. 
The atactic, substantially non-crystalline, 

10 polypropylene used in the hot-melt composition may be 
obtained as a by-product from the preparation of 
substantially crystalline, isotactic, polypropylene. 
Atactic polypropylene is particularly suitable as a 
hot-melt composition due to its adhesive nature whereas 

15 isotactic polypropylene is not particularly suitable as 
a hot-melt composition due to its lack of adhesive 
properties. 

Other patents that disclose various hot-melt 
compositions used in the manufacture of carpet include 
20 U.S. Patents 4,875,954; 4,844,765; 4,576,665; 

4,522,857; RE 31,826; 3,940,525; B 501,415; 3,676,280; 
3,537,946; 3,390,035; and British Patent Publication 
971,958. 

While the hot-melt compositions and processes 
25 heretofore known are considerably simpler than the 
latex process, the preparation of carpets of 
non-uniform quality has, at times, been encountered. 
Specifically, such carpets using hot-melt adhesives 
cannot, with reproducible consistency, be prepared with 
30 high scrim bonds (force required to remove the 

secondary backing from the finished carpet) , high tuft 
pull strength (force required to pull one of the tufts 
out of the carpet) , and high fuzz resistance (an 
indication of the individual carpet yarns to fuzz and 
35 form pills) . Thus, while such hot-melt compositions 
are appealing from a standpoint of cost, speed and 
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safety, some difficulties have been enc untered in 
preparing c mpletely satisfact ry carpet* Se U.S. 
Patent 3,551,231, issued December 29, 1970 to Smedberg. 

Furthermore, neither the latex adhesive based 
carpet nor the hot-melt adhesive based carpet may be 
recycled. Thus, large quantities of carpet trimmings 
and scrap produced during the manufacture of carpet and 
used carpet are sent to landfills. Consequently, 
carpet manufacturers spend a substantial sum on 
landfill costs. 

Thus, while conventional carpet and carpet 
manufacturing processes are known, these carpets and 
manufacturing processes have inherent problems due to 
the compositions employed therein. Specifically, the 
adhesives used to adhere the tufts of face fiber to the 
primary backing and to adhere the secondary backing to 
the primary backing include compositions which require 
lengthy drying times thus slowing down the 
manufacturing process. In addition, the latex 
compositions may produce noxious off gases which create 
health hazards. Likewise, many of the hot-melt 
compositions conventionally employed in the manufacture 
of carpet do not result in reproducible consistency 
regarding scrim bonds, tuft pull strength and fuzz 
resistance. Finally, and most importantly, the use of 
conventional latex adhesives and hot-melt adhesives 
prevent carpet from being recycled. 

From the above background, it is quite apparent 
that there is need in the art for an improved carpet 
and method for producing carpet as well as a method for 
recycling carpet. 


WO 93/ 15909 


SUMMARY OP THE DISCLOSURE AND OBJECTS 
The present disclosure relates to an improved 
carp t # method for producing a carpet and m thod for 
recycling a carpet that overcomes many of the problems 
5 associated with conventional carpet and carpet 
manufacturing processes. 

Specifically, a carpet is disclosed having at 
least a primary backing, tufts of carpet fibers 
protruding from a top surface of the primary backing, a 
10 secondary backing and an extruded sheet integrally 

fused to the primary backing and the secondary backing 
wherein the primary backing, secondary backing and 
extruded sheet comprise an isotactic polyolefin 
polymer. 

15 It is an object of the present disclosure to 

provide a recyclable carpet containing at least a 
primary backing having tufts of carpet fibers 
protruding from a top surface of the primary backing 
and an extruded sheet of an isotactic polypropylene 

20 polymer integrally fused to the primary backing. 

Also disclosed is a process for manufacturing a 
recyclable carpet including at least contacting a 
bottom surface of a primary backing having tufts of 
carpet fibers protruding from its top surface with an 

25 extruded sheet of a thermoplastic polyolefin polymer at 
a temperature sufficiently high to integrally fuse the 
extruded sheet to the bottom surface of the primary 
backing. 

Yet another object of the present disclosure is to 
30 provide a process for manufacturing a recyclable carpet 
including laminating a primary backing having tufts of 
carpet fibers protruding from its top surface with a 
secondary backing by contacting a bottom surface of the 
primary backing material and the top surface of the 
35 secondary backing with an extruded sheet of a 

thermoplastic polyolefin polymer at a temperature 
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sufficiently high to integrally fuse both th bottom 
surf ac of the primary backing and the t p surface of 
th secondary backing to the extruded sheet. 

Still another object of the present disclosure is 
to provide a method for recycling a carpet including 
manufacturing a carpet including a primary backing 
having tufts of carpet fibers protruding from a top 
surface and an extruded sheet of a thermoplastic 
polyolef in polymer integrally fused to the primary 
backing; collecting portions of the carpet made by the 
manufacturing process selected for recycling; grinding 
the portions collected; and melting the desirable 
portions to make a feedstock. 

Another object of the present disclosure is to 
provide a process for recycling a carpet including 
manufacturing a carpet having a primary backing, tufts 
of carpet fibers protruding from a top surface of the 
primary backing, and a secondary backing between and 
integrally fused to a bottom surface of the primary 
backing and an upper surface of the secondary backing 
wherein the fibers, primary backing, extruded sheet and 
secondary backing are all made from thermoplastic 
polymers. The process further includes collecting 
portions of the carpet selected for recycling; grinding 
the collected portions of the carpet; separating at 
least one thermoplastic polymer from the ground carpet; 
melting the polymer and extruding the polymer into a 
desired shape. 

These and other objects and features will be 
»0 apparent from the detailed descriptive material which 
follows. 


20 


25 
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BRIEF DESCRIPTION OF THE DRAWXKGS 

Figure l is a cross-sectional view of one 
embodim ht of the carpet of the present disclosure 
illustrating a primary backing having tufts of carpet 
5 fibers protruding from a top surface and an extruded 
sheet of a thermoplastic polyolef in polymer integrally 
fused to a bottom surface of the primary backing; 

Figure 2 is a cross-sectional view of another 
embodiment of the carpet of the present disclosure 
10 illustrating a primary backing having tufts of carpet 
fibers protruding from a top surface, a secondary 
backing and an extruded sheet of a 

thermoplastic polyolef in polymer between and integrally 
fused to both the primary backing and the secondary 

15 backing; 

Figure 3 is a cross-sectional view of another 
embodiment of the carpet of the present disclosure 
illustrating a primary backing having tufts of 
synthetic carpet fibers protruding from a top surface, 

20 an extruded sheet of a thermoplastic polyolef in polymer 
fused to a bottom surface of the primary backing and a 
coextruded sheet of a thermoplastic polyolef in 
elastomer fused to a bottom surface of the extruded 
sheet, 

25 Figure 4 is a side view of an apparatus used in 

the making of the carpet illustrated in Figure 1; and 

Figure 5 is a side view of an apparatus used in 
the making of the carpet illustrated in Figure 2. 

Figure 6 is a side view of an apparatus used in 
30 the making of the carpet illustrated in Figure 3. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
The following is a detailed description of the 
various preferred embodiments of the carpet, methods 
for making the carpet and methods for recycling the 
35 carpet. 
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A carp t of the present disclosur includes at 
least a primary backing having tufts of carpet fibers 
protruding from a top surface of the primary backing 
5 and an extruded sheet of a thermoplastic polyolef in 
polymer integrally fused to the bottom surface of the 
primary backing. Optionally, the carpet may contain 
one or more secondary backings the first of which is 
also fused to the extruded sheet of thermoplastic 

10 polyolefin polymer* 

Referring to Figure 1 # there is shown a carpet of 
the present disclosure comprising a primary backing 5 
made of woven fibers, tufts of carpet face fibers 10 
protruding from a top surface of the primary backing 5, 

15 and an extruded sheet 15 of a thermoplastic polyolefin 
polymer integrally fused to the bottom surface of the 
primary backing 5. The fibers making up the primary 
backing 5 are actually fused to the extruded sheet 15 
as shown at fused portions 70. The fused portions 70 

20 between the bottom surface of the primary backing 5 and 
the extruded sheet 15 is a result of a heat bond 
between the primary backing 5 and the extruded sheet 15 
during the manufacturing process. Likewise, there may 
be a mechanical bond between the primary backing 5 and 

25 the extruded sheet 15 and between the face fiber 10 and 
the extruded sheet 15 resulting from the thermoplastic 
polyolefin polymer flowing between and around the 
fibers making tip the primary backing 5 and the face 
fibers 10. 

30 While not shown, the tufts of carpet face 

fibers 10 may also form a heat bond with the extruded 
sheet 15. Further, the spaces 75 between the primary 
backing 5 and the extruded sheet 15 may be larger or 
smaller depending on the penetration of the extruded 

35 sheet 15 into the primary backing 5 during manufacture. 
In fact, the extruded sheet 15 may more or less conform 


WO 93/15909 


PCT/US93/01004 


0 

to the shape of the bottom surface of the primary 
backing 5. Thus, there may be little, if any, space 75 
between the extruded sheet 15 and the primary 
backing 5. Likewise, there may be more or less surface 
5 area wherein heat bonding occurs as represented by 
fused portions 70. 

Referring to Figure 2, there is shown a carpet 
material of the present disclosure comprising a primary 
backing 5 made of woven fibers, tufts of carpet face 

10 fibers 10 protruding from a top surface of the primary 
backing 5, a secondary backing 20 made of woven fibers 
and between the primary backing 5 and secondary 
backing 20, there is shown an extruded sheet 15 of a 
thermoplastic polyolefin polymer. 

15 As in Figure 1, the extruded sheet 15 in Figure 2 

is integrally fused to the primary backing 5 as shown 
at fused portions 70. In addition, the extruded sheet 
is integrally fused to the face fibers 10 and to the 
secondary backing 20 as shown at fused portions 80. 

20 Thus, there may be both a heat bond and a mechanical 
bond between the primary backing 5 and the extruded 
sheet 15, between the face fibers 10 and the extruded 
sheet 15, and between the secondary backing 20 and the 
extruded sheet 15. 

25 Also, as in Figure 1, the tufts of carpet face 

fibers 10 may also form a heat bond with the extruded 
sheet 15. Further, the spaces 75 may be larger or 
smaller depending on the penetration of the extruded 
sheet 15; into the primary backing 5. Likewise, the 

30 spaces 85 may be larger or smaller depending on the 

penetration of the extruded sheet 15 into the secondary 
backing 20* Likewise, there may be more or less 
surface area wherein heat bonding occurs as represented 
by fused portions 70 and 80. 

35 Referring to Figure 3, there is shown a carpet of 

the present disclosure comprising a primary backing 5 
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made f woven fibers, tufts of synthetic carpet face 
fibers 10 protruding from a t p surface of the primary 
backing s, and an extruded sheet 15 f a thermoplastic 
polyolefin polymer integrally fused to the bottom 
surface of the primary backing 5 as shown at fused 
portions 70. Additionally, there is shown a coextruded 
layer 25 of a thermoplastic polyolefin elastomer fused 
to the bottom surface of the extruded sheet 15 at 
surface 90. 

As in Figures 1 and 2, the tufts of carpet face 
fibers 10 may also form a heat bond with the extruded 
sheet 15. Further, the spaces 75 may be larger or 
smaller depending on the penetration of the extruded 
sheet 15 into the primary backing 5. Likewise, there 
may be more or less surface area wherein heat bonding 
occurs as represented by fused portions 70. 

Various embodiments of the tufted carpet of the 
present disclosure are currently contemplated. Each 
embodiment includes at least a primary backing having 
tufts of carpet fibers protruding from a top surface of 
the primary backing and an extruded sheet of a 
thermoplastic polyolefin polymer integrally fused to 
the bottom surface of the primary backing. 

One preferred embodiment of the carpet of the 
present disclosure comprises a primary backing having 
tufts of synthetic carpet fibers protruding from a top 
surface of the primary backing and an extruded sheet 
comprising a blend of a thermoplastic polyolefin 
polymer and a thermoplastic elastomer. 

Another preferred embodiment of the carpet of the 
present disclosure comprises a thermoplastic polyolefin 
polymer such as an isotactic polypropylene which is 
integrally fused with the primary backing layer and a 
coextruded layer containing a blend of thermoplastic 
polyolefin polymer and thermoplastic elastomer. 
Blending of the polypropylene with the elastomer 
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provides some of the properties of the elastomer such 
as flexibility, non-skid character and other properties 
similar to rubber at a cost lower than that which would 
be required if the entire extruded or coextruded 
5 thermoplastic layer contained the elastomer which is 
also contemplated. 

Another preferred embodiment of the carpet of the 
present disclosure comprises a thermoplastic polyolefin 
polymer layer which is integrally fused with the 

10 primary backing layer, and optionally, a secondary 
backing layer which is integrally fused with the 
thermoplastic polyolefin polymer wherein each of the 
face fibers, primary backing, thermoplastic polyolefin 
polymer layer, and secondary layer comprise the same 

15 thermoplastic polyolefin polymer. Preferably, the 
thermoplastic polyolefin polymer is an isotactic 
polypropylene polymer. 

Another preferred embodiment of the carpet of the 
present disclosure comprises a thermoplastic polyolefin 

20 polymer layer which is integrally fused with the 
primary backing layer, and optionally, a secondary 
backing layer which is integrally fused with the 
thermoplastic polyolefin polymer wherein each of the 
primary backing, thermoplastic polyolefin polymer 

25 layer, and secondary layer comprise the same 

thermoplastic polyolefin polymer and wherein the face 
fibers comprise a different polymer. Host preferably, 
the thermoplastic polyolefin polymer is an isotactic 
polypropylene polymer and the face fibers are nylon or 

30 polyester* 

Another preferred embodiment of the carpet of the 
present disclosure comprises an extruded thermoplastic 
polyolefin polymer sheet which is integrally fused with 
the primary backing layer, with a secondary backing 

35 layer which is integrally fused to the thermoplastic 
polyolefin polymer sheet, having a delamination 
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strength f at least 2.0 lb. /inch f width, preferably 
at 1 ast 2.5 lb. /inch f width, even mor preferably at 
least 4.0 lb. /inch and ven more preferably at 
least 6.0 lb. /inch. 
5 In each of the above embodiments, the extruded 

layer may form a heat bond and fuse to at least 
portions of the primary backing, secondary backing, or 
face fiber. In such a case, the surface of at least 
one of the layers will melt, even very slightly, and 

10 flow together with the extruded material. In addition, 
the extruded sheet may provide a mechanical bond by 
penetration of the extruded layer into the primary 
backing, tufts of face fiber and/ or secondary backing. 
Other embodiments of the carpet of the present 

15 invention may include a third backing applied to the 

underside of the secondary backing. Such third backing 
could contain a blend of a polyolefin polymer and a 
thermoplastic elastomer such that it provides the 
desired characteristics such as non-slip on the 

20 under surf ace of the carpet, 

ZESEE 

The tufts of fiber protruding from the top surface 
of the primary backing layer may be of any of the 
conventionally used fibers or yarns for tufting carpet. 

25 Such materials preferably include nylon, polyester and 
polypropylene; however, such materials could include 
any of the natural or synthetic fibers known by those 
skilled in the art. Host preferably, the fibers are 
made of a synthetic resin material such as nylon, 

30 polyester or polypropylene. Even more preferably, the 
fibers protruding from the primary backing are made of 
the same material as the primary backing itself. 


WO 93/15909 


PCT/U593/01UUH 


16 

PRIMARY BftCKIPg 
The primary backing may include any synthetic 
resin that will integrally fuse with the extruded sheet 
and may be, for example, a woven or non-woven fabric, a 
5 film or a web. Preferably, the primary backing is made 
of a thermoplastic polyolefin polymer, copolymer of 
terpolymer. More preferably, the primary backing is 
made of an isotactic thermoplastic polyolefin polymer. 
Host preferably, the primary backing is made of an 
10 isotactic polypropylene polymer. 

SECONDARY BACKTNg 

In addition, the secondary backing material, if 
applied, may include any synthetic resin that will 
integrally fuse with the extruded sheet. Preferably, 

15 the secondary backing comprises the same thermoplastic 
polyolefin polymer, copolymer or terpolymer as the 
primary backing. Optionally, the secondary backing for 
the carpets of the present disclosure is a woven or 
non-woven fabric. Likewise, the secondary backing may 

20 be an open weave or leno weave, i.e., tape yarn in the 
warp direction and spun staple fiber in the fill 
direction. However, the open weave is not necessary to 
obtain a suitable bond as required with use of a latex 
adhesive. Thus, the cost of the carpets of the present 

25 disclosure may be reduced by using a less costly 
secondary backing. 

EXTRUDED SHEET 

The extruded sheet of thermoplastic polyolefin 
polymer is obtained by feeding a stock material to an 
30 extruder and extruding the stock material at relatively 
high temperatures to form a thin sheet through a dye at 
a temperature sufficiently high to integrally fuse the 
extruded sheet to the primary backing, face fiber, 
secondary backing or any combination of the primary 
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backing, fac fiber r secondary backing. In rder to 
obtain th desired fusi n, it is preferred to use a 
substantially crystalline or isotactic, thermoplastic 
polyolefin polymer, copolymer or terpolymer. A 
5 preferred thermoplastic polyolefin polymer is isotactic 
polypropylene homopolymer. 

The polypropylene homopolymer may be polymerized 
from propylene using various types of transition 
metal/ organometallic catalyst systems. Kith proper 
10 formulation of the catalyst system, a high degree of 

stereoselectivity may be obtained causing the propylene 
to polymerize to an ordered isotactic configuration in 
which a large proportion of the methyl appendages 
branching from the polymer backbone are aligned in the 
15 same direction* The polymer may be a commercial 

isotactic polypropylene which is polymerized to a 90 to 
95% isotactic content, with the remaining polymer being 
in the randomly ordered atactic configuration* The 
degree of isotacticity can be further enhanced by 
20 post-reaction solvent extraction of the atactic 

polypropylene. Both commercial and purified grades of 
isotactic polypropylene are suitable for use in the 
extruded sheet of the present invention. 

Isotactic polypropylene is suitable for use in the 
25 extruded layer since it has a relatively specific 

melting point (about 330°F) and a relatively specific 
recrystallization point (about 300 0 F) • Atactic or 
amorphous polypropylene has no specific melting or 
recrystallization point. Thus, amorphous polypropylene 
30 is difficult to integrally fuse to either the primary 
backing, face fibers, or secondary backing. 
Furthermore, the tensile strength of the isotactic 
polypropylene is approximately 28 to 40 times stronger 
than the tensile strength of the atactic polypropylene. 
35 Thus, the extruded sheet does not require the presence 
of atactic polyolefin to provide the requisite bond 
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strength between the primary backing, tufts of fac 
fiber or secondary backing. In addition, due to the 
tensile strength of the isotactic polyolefin, carpets 
with increased delamination strength may be made. 
5 In addition to homopolymer, other classes of 

polypropylene sure commercially available and may be 
suitable for use in the extruded sheet. These include 
polypropylene random copolymers, impact or block 
copolymers, and terpolymers. 

10 The isotactic polypropylene or other crystalline 

olefin used in the extruded layer may be compounded 
with inert fillers by either extrusion compounding or 
intensive mixing operations. Such fillers may include 
calcium carbonate, silicates, talc, calcium, glass 

15 fibers, carbon black and voodflour. Other fillers may 
be suitable. 

The use of such fillers in the extrusion layer may 
range from about 0.1% to as high as about 50%. At the 
high levels, an exceedingly stiff board like material 

20 may be made that may be used, e.g., as a trunk liner, 
molded floor mat or a door panel in an automobile. 
Since addition of a filler significantly alters the 
performance and process ibility of the polymer, filled 
systems may be designed to satisfy a particular product 

25 need with minimum effect on other performance aspects. 
Optionally, blends of polyolef ins and 
thermoplastic elastomers may be used to make the 
extruded sheet or coextruded layer. The thermoplastic 
elastomers (TPE's) are a diverse family of rubber-like 

30 materials that, unlike vulcanized rubbers, may be 

processed and recycled as thermoplastics* However, the 
TPE's are not merely substitutes for thermosetting 
polymers, they may also replace or improve their 
properties when blended with them. There are four 

35 general groups of TPE's that may be suitable for use in 
the present invention. The four general groups include 
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polyurethanes, copolyesters, styrenic block copolymers, 
and p ly lefins. Blending the elastomer with the 
polyolef in polymer provides some f the properties f 
the elastomer at a lower cost. The compatibility is 
5 good for blends ranging from about 10 to about 97% 
elastomer based on the total amount of thermoplastic 
polymer and elastomer. 

As a class, the TPE's may provide toughness, 
flexibility over a wide temperature range, and 

10 resistance to abrasion, weathering, and a variety of 
solvents and other chemicals. Thus, the properties of 
each of the materials in the group may be tailored for 
use in the carpet of the present invention by 
. polymerization methods, blending, and incorporation of 

15 additives, fillers, and reinforcements to form carpets 
having enhanced abrasion, weathering and chemical 
resistance. 

Table A provides a list of compositions that may 
or may not be suitable for use in the extruded sheet. 

20 The first column provides a list of the possible 

materials. The second column provides a list of the 
expected bonding strength with polypropylene. The 
third column provides a raw material cost index in 
which polypropylene homopolymer is 1.0. The fourth 

25 column lists the expected bonding strength with 
polypropylene when the material is blended with 
polypropylene homopolymer. Of course, the expected 
bonding strength depends on the proper proportions of 
the listed polymers which may be determined by those 

30 skilled in the art with the teachings of the present 
disclosure. The. last column lists the anticipated 
compatibility in recycling when blended into 
polypropylene homopolymer. 
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MATERIALS FOR USE IN THE EXTRUDED SHEET 
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The griege goods taken from the tufting machine 
are finished to make the material suitabl f r finished 
carpet. This is accomplished by applying the extruded 
sheet comprising an isotactic polyolef in polymer to the 
5 underside of the griege goods at a temperature 

sufficiently high as to create a heat bond between the 
primary backing layer, secondary backing layer and/ or 
carpet face fiber and the extruded sheet. A 
temperature sufficiently high to create a heat bond is 

10 a temperature at least equal to the melting temperature 
of the polymer. More preferably, a temperature 
sufficiently high to create a bond is a temperature at 
least about 100°P higher than the melting point of the 
polymer, even more preferably at least about 125°F 

15 higher than the melting point of the polymer, and even 
more preferably at least about 150°F higher than the 
melting point of the polymer. For example, for 
isotactic polypropylene, a preferred temperature is at 
least about 450°F, more preferably at least 

20 about 475°F, even more preferably at least about 500°F. 
Of course, temperatures too high may result in unwanted 
degradation of the polymers. 

As shown in Figure 4, a carpet of the present 
disclosure comprising a primary backing having tufts of 

25 synthetic carpet fibers protruding from a top surface 
of the primary backing and an extruded sheet comprising 
a thermoplastic polyolef in polymer integrally fused to 
the primary backing may be prepared by introducing the 
griege goods 5 with face fibers facing downward between 

30 a nip roll 10 and a casting roll 15 and simultaneously 
forcing an extrudate 20 through a die 25 to form an 
extruded sheet 30. The extruded sheet 30 is introduced 
between the casting roll 15 and the griege goods 5 at a 
point near the nip roll 10 which acts to urge the 

35 griege goods 5 together with the extruded sheet 30. 
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As shown in Figure 5, a carpet of the present 
disclosure comprising a primary backing having tufts of 
synthetic carpet fibers protruding from a top surface 
of the primary backing, a secondary backing and an 
5 extruded sheet comprising a thermoplastic polyolef in 
polymer between and integrally fused to both the 
primary backing and the secondary backing may be 
prepared by introducing the griege goods 5 with face 
fibers facing downward between a nip roll 10 and a 

10 casting roll 15 and simultaneously forcing an 

extrudate 20 through a die 25 to form an extruded 
sheet 30. The extruded sheet 30 is introduced between 
the secondary backing 35 and the griege goods 5 at a 
point near the nip roll 10 which acts to urge the 

15 griege goods together with the extruded sheet 30 and 
the secondary backing 35 against the casting roll 15. 

As shown in Figure 6, a carpet of the present 
disclosure comprising a primary backing having tufts of 
synthetic carpet fibers protruding from a top surface 

20 of the primary backing, an extruded sheet of a 

thermoplastic polyolef in polymer integrally fused to 
the bottom surf ace of the primary backing, and a 
coextruded layer of a thermoplastic polyolef in 
elastomer fused to the bottom surface of the extruded 

25 sheet may be prepared by introducing the griege goods 5 
with face fibers facing downward between a nip roll 10 
and a casting roll 15 and simultaneously forcing an 
extrudate 20 through a die 25 to form an extruded 
sheet 30. The extruded sheet 30 is introduced between 

30 the coextruded layer 40, which is also prepared by 
forcing an extrudate 45 through a die 50, and the 
griege goods 5 at a point near the nip roll 10 which 
acts to urge the griege goods 5 together with the 
extruded sheet 30 and the coextruded layer 40 against 

35 the casting roll 15, 


WO 93/15909 


PCT/US93/01004 


25 

Alternatively, a carpet containing an extruded sheet 
of a thermoplastic polyolef in polymer and a coextruded 
layer of a therm plastic polyol fin elastomer fused to the 
bottom surface of the extruded sheet may be prepared, as 
5 shown in Figure 6a, by simultaneously forcing extrudate 20 
and exrudate 45 through a single die 25a designed to 
combine extrudate 20 with extrudate 45 such that a laminate 
containing extruded sheet 30 and coextruded layer 40 is 
obtained. 

10 The extruded polymer may be contained in an extruder 

of any conventional or desired construction adapted to 
force the molten polymer through the die at the desired 
speed. In this regard, extrusion trials have been 
conducted using polypropylene homopolymer (prime virgin 5 

15 mils), polypropylene copolymer (recycled from shrink film), 
polypropylene homopolymer (recycled from fiber) , and 
thermoplastic elastomer polypropylene blend (50/50 blend). 
In all the trials, the extruded sheet exhibited good 
bonding strength to the bade of the carpet. The griege 

20 goods used in the trials included a polypropylene primary 
backing with polypropylene face fiber and a polypropylene 
primary backing with nylon face fiber. In addition, 
certain carpet trials included a secondary backing of woven 
polypropylene. The secondary backing was found to exhibit 

25 good adhesion with all the polymer types listed. 

The extrusion trials were conducted with a 1.5 inch 
diameter, 24:1 (barrel length to diameter ratio). Sterling 
extruder. The extruder has a 20 horsepower DC drive and a 
single stage screw. The extruder is equipped with three 

30 beating zones, a screen pack collar and a pressure gauge. 
Speed is controlled by a variable resistor dial and a 
tachometer is connected to an RPM dial for speed 
indication. Table B below sets forth the ranges of 
extrusion conditions used during the extrusion trials. 
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TABLE B 

RANGE OF EXTRUSION CONDITIONS DURING EXTRUSION TRIALS 




Zone 1 Temp* 


Zone 2 Temp. 

36<MS0 CF> 

Zone 3 Temp. 

380-550 (1) 

GATE ADAPTER TEMP. 

400-580 CF) 

DIE MELT TEMP. 

450-580 (°F) 

PRESSURE 

1000-3000 (psi) 

SCREW SITED 

50-100 (rpm) 

VARIABLE RESISTOR SETTING 

25-50% 

LINE STEED 

3-50 (ft/nun.) 


The extrusion dye used in the above described 
trials is a single-flow dye without a choker bar, and 
having a flex lip design with mechanical adjustment. 

15 There are two heating zones which are separately 

controlled via a dual element thermocouple. The die 
width is 12 inches. The molten polymer from the dye is 
deposited on a water cooled casting roll (7.9 inch 
diameter, 13 inch width) . Water passes through helical 

20 passages within the casting roll at high velocity to 
cool the casting roll as required. The pull roll and 
its nip roll are of 3 inch diameter. There is a fixed 
draw ratio between the casting roll and the pull roll 
of 1.005. The entire assembly is driven by eddy 

25 current clutch and a 1.5 horsepower motor. 

While speeds of 3 to 50 feet per minute were 
actually used, it is contemplated that higher speeds 
may be used* In particular, since there is no drying 
step, speeds of 100 to 300 feet per minute are 

30 possible. These speeds require appropriate material 
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10 


15 


20 


handling capability to m ve large rolls in and out of 
th process quickly. Thus, in contrast t c nventional 
processes, the limiting factor is th material handling 
and not the drying step, m addition, die widths of up 
to 12 feet and greater may be used to produce wider 
carpets. 

Three samples of carpet prepared according to the 
methods of the present disclosure were tested to 
determine their delamination strength. A description 
of the samples is provided below in Examples 1-3 along 
with a report of their respective delamination 
strengths. The delamination strength was determined as 
directed in ASTM Test Method D 3936. A CRE Instrorf" 
tensile tester was used. 


A sample of carpet of the present disclosure 
including a polypropylene primary carpet backing and 
having a polypropylene secondary backing was prepared 
according to the methods of the present disclosure. 
The primary backing was extrusion laminated with a 
three mil thick layer of recycled polypropylene 
homopolymer. The temperature of the extruded sheet 
vas 470-F as measured at the time of extrusion. Five 
specimens were taken from each carpet sample and 
25 tested. The numerical average delamination strength 
value reported for the five specimens tested was i.o 
lb./inch of width. The highest delamination strength 
value reported was 1.2 lb./inch of width. The lowest 
delamination strength value reported was 0.83 lb./inch 
3© of width. 
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Bxampl 2 

A sample of carpet of the present disclosure 
including a polypropylene grass fiber tufted through a 
polypropylene primary carpet backing and having a 
5 polypropylene secondary backing was prepared according 
to the methods of the present disclosure* The primary 
backing vas extrusion laminated with a five mil thick 
layer of recycled polypropylene homopolymer. The 
temperature of the extruded sheet vas 500 °F as measured 

10 at the time of extrusion. Five specimens were taken 
from each carpet sample and tested. The numerical 
average delamination strength value reported for the 
five specimens tested vas 3.0 lb. /inch of width. The 
highest delamination strength value reported vas 4 . 02 

15 lb ./inch of width. The lovest delamination strength 
value reported vas 2.28 lb. /inch of width. 

Example 3 

A sample of carpet of the present disclosure 
including a polypropylene grass fiber tufted through a 

20 polypropylene primary carpet backing and having a 

polypropylene secondary backing vas prepared according 
to the methods of the present disclosure. The primary 
backing vas extrusion laminated with a seven mil thick 
layer of recycled polypropylene homopolymer. The 

25 temperature of the extrusion coating vas 500°F as 

measured at the time of extrusion. Five specimens vere 
taken from each carpet sample and tested. The 
numerical average delamination strength value reported 
for the five specimens tested vas 4.6 lb. /inch of 

30 vidth. The highest delamination strength value 
reported vas 6.96 lb. /inch of vidth. The lovest 
delamination strength value reported vas 3.35 lb. /inch 
of vidth. 
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CARPET RECYCLING 
Another asp ct of th present disclosur is to 
provide a m thod for recycling a carp t. The method 
includes collecting portions of the carpet of the 
present disclosure selected for recycling, grinding the 
selected portions and melting the selected ground 
portions to make a feedstock. Selected portions may 
include "unusable portions", i.e., those portions which 
are commonly discarded such as trimmings and fouled 
process waste, or "used portions", i.e., those portions 
which have been installed and sufficiently worn. 

The recycling process begins with collecting the 
portions of the carpet compositions of the present 
disclosure. In the case of a carpet composition 
wherein the face fiber, primary backing, extrusion 
layer and secondary backing are made of the same 
material, the carpet may be directly ground and 
conveniently fed to an extruder for melt processing. 
For example, it is possible to make a carpet 
composition containing a polypropylene face fiber, 
polypropylene primary backing, polypropylene extruded 
layer and if desired, polypropylene secondary backing, 
collect portions of the polypropylene carpet, and grind 
and melt the collected carpet to produce a feedstock to 
produce other articles of manufacture. In fact, the 
feedstock may be melted and used to produce face fiber, 
primary backings, extruded sheets or secondary 
backings. Optionally, the feedstock may be used for 
injection molding. 

Carpets of the present disclosure containing 
different materials may also be recycled. For example, 
a carpet that has a face fiber other than polypropylene 
and a polypropylene back, polypropylene extruded sheet 
and polypropylene secondary back may be recycled. The 
technique used to recycle such carpet composition 
includes grinding the carpet down to basic fiber with a 
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fiber length of less than ne-quarter inch and perhaps 
less than one-sixt enth of an inch. This will b 
necessary to break the mechanical bonding of the face 
fiber from the polypropylene primary backing and 
5 polypropylene extruded sheet. Once the mechanical bond 
is broken, the fibers may be separated in a washing 
step. 

The washing step includes separation of the 
various fibers by use of the difference in specific 

10 gravity of the materials. Specifically , the ground 
carpet fibers are introduced into an aqueous bath and 
allowed to separate* For example, polypropylene having 
a specific gravity of 0.90 will separate in water from 
nylon having a specific gravity of 1.1 and polyester 

15 having a specific gravity of 1.3. Likewise, the 

washing step may be useful to remove dirt contamination 
built up in the carpeting over its use. 

Table C summarizes the recycling procedure for 
various carpet constructions of the present invention. 


20 


TABLE C 

E FOR RECYCLING VARIOUS CARPET C 
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Table D provides a summary f the compatibility 
for recycling the materials listed in Table A. The 
potential materials ar restated in column 1. The 
acceptable blend levels with polypropylene homopolymer 
are stated in column 2. The third, fourth, fifth and 
sixth columns list the possibility of recycling the 
polymer or polymer blend to form a fiber, fusion layer, 
or thin vail or thick vail injection molding, 
respectively. The last column considers the relative 
value of the material using prime polypropylene 
homopolymer which is set at 1*0. Each material is 
given two values. The first value is the value if used 
in a fiber or the fusion layer. The second value is 
the value if the material is used in injection molded 
parts. 


C O M PATIBI LITY FOR 


TABLED 

a MATERIALS FROM THE FUSION LAYER 


20 


25 


30 



WO 93/15909 


PCT/LS93/01004 


32 




'■WITH':; 


}: LAYER 

;injbctton.: 

/^A^;:-; ; ;^5 


JtELA- 
. TTVE ■ 
VALUE 


D. High Density 

Oto 
50% 

Poor 

Poor 

Good 

ExceDeat 

0.0-0.4 


E» Polyethylene 
Copolymers 
(Comooomers) 







5 

1. AcrrfcAcid 

Oto 
50% 

Poor 

Poor 

Good 

EiteOent 

0.0-0.4 


2. MeftaayGc 
Add 

Oto 
50% 

Poor 

Poor 

Good 

ExceDeot 

0.0-0.4 


3* Euyl 
Aoylato 

Oto 
50% 

Poor 

Poor 

Good 

ExceDent 

044.4 

10 

4. Vfayl 
Acetate 

Oto 
50% 

Poor 

Poor 

Good 

E*TfPffOt 

040.4 


5. HltD Vinyl 
Acetate 







15 

Coataot 
>50% 

Oto 
50% 

Poor 

Poor 

Good 


0.04.4 


6. Vinyl 
Alcohol 

Oto 
50% 

Poor 

Poor 

Good 


044.4 


F. Pafytfbyloao 

Oto 
50% 

Poor 

Good to 

Poor 

Fair 

0J4.I 

« V 

' 'iff ''flafw -viiT w* WTfenui^^ 








A* r^^yboteno 1 

Oto 
100% 

Poor 

Good to 

Poor 

Fan- 

0J4.1 


B. PaMlBntene/ 
EmyteBt) 
Copotyneri 

Oto 
100% 

Poor 

Good to 

Poor 

Fair 

0.34.1 

25 








30 

(EDFMor 

NBR> 

Oto 
100% 

Poor 

Fotrto 
Good 

Poor 

Good 

0.14.1 


WO 93/15909 


PCT/US93/01004 


33 


10 


15 


20 


25 


30 


35 


1 fBSnfSH^ 

BLEND 

mscE 

" TOFOBM 

: ^fiBEitg 

• -MK^ 

° uam r 




B. Mdt 

PYocestoblo 

Ihul . 1..J1- 

r*Qroui» 

V EVA- 

Blend) 

• to 

100% 

Poor 

Mr to 
Good 

Poor 

Good 

04-04 









• to 

100* 

Nor 

Good to 

Mr 


04-04 

2* EDPMor 
EPS 

• to 

100% 

Poor 

Good to 

Mr 



D» SgmoJe TPE*! 







S&rwfc Block 
Copo^yseti 
wfffc ^Hfrt'r- 
■» jmo 







1» l^otybitor 

Oto 
50% 

Poor 

uooa 

— ■ — 
roor 

Good 

04-04 

l * » ■ »_ 

I m uuuopnK 

Oto 
100% 

PtoOT 

Good 

1*WM> 
■ WW 

rar 



• to 
50% 

Iter 

WOOD 

mor 

Good 

•4-04 

PtopjrleM 

• to 
100% 

Fwr 

Good 

Poor 

Good 

0.144 









• to 

50% 

Poor 

Good 

Poor 

Good 

04-04 


• to 

50% 

Poor 

Good 

Poor 

Good 

0444 

3. Btaadiirlfr 

• to 

50% 

Mr 

Good 

Poor 

Good 

04-04 


WO 93/15909 


34 

From the for going description r one of ordinary 
skill in the art can easily ascertain the essential 
characteristics f the instant invention, and without 
departing from the spirit and scope thereof , can make 
5 various changes and/ or modifications of the disclosed 
techniques to adapt them to various usages and 
conditions. As such, these changes and/ or 
modifications are properly within the range of 
equivalents of the following claims. 
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WHAT IB CIAIMED IB : 

1 1. A carpet including at least a primary 

2 backing, tufts of carpet fibers protruding f r m a top 

3 surface of the primary backing, secondary backing and 

4 an extruded sheet between and integrally fused to a 

5 bottom surface of said primary backing and an upper 

6 surface of said secondary backing, wherein said primary 

7 backing, secondary backing and extruded sheet comprise 

8 an isotactic polyolefin polymer. 

1 2. The carpet as claimed in Claim 1, wherein 

2 said isotactic polyolefin polymer in each of said 

3 primary backing, secondary backing and extruded sheet 

4 is an isotactic polypropylene polymer. 

1 3. The carpet as claimed in Claim 2, wherein 

2 said isotactic polypropylene polymer is a homopolymer; 

3 random, impact or block copolymer; or terpolymer. 

1 4. The carpet as claimed in Claim 1, wherein 

2 said carpet fibers are integrally fused to said 

3 extruded sheet. 

1 5. The carpet as claimed in Claim 1, having a 

2 delamination strength of at least 2.5 lb. /inch of 

3 width. 

1 6. A recyclable carpet comprising a 

2 thermoplastic polyolefin primary backing having tufts 

3 of carpet fibers protruding from a tpp surface of said 

4 primary backing and thermoplastic polyolefin polymer 

5 extruded sheet integrally fused to a bottom surface of 

6 said primary backing. 


WO 93/15909 


PCT/US93/01004 


36 

1 7. The recyclabl carpet as claimed in Claim 6, 

2 wherein said thermoplastic polyolefin polymer is an 

3 isotactic polymer. 

1 8. The recyclable carpet as claimed in Claim 6, 

2 wherein said extruded sheet is about 0.5 to about 20 

3 mils thick. 

1 9. The recyclable carpet as claimed in Claim 7, 

2 further comprising a thermoplastic polyolefin polymer 

3 secondary backing integrally fused to said extruded 

4 sheet, wherein said extruded sheet is positioned 

5 between said primary backing and said secondary 

6 backing. 

1 10. The recyclable carpet as claimed in Claim 9, 

2 wherein said primary backing and extruded sheet 

3 comprises an isotactic polymer. 

1 11. The recyclable carpet as claimed in Claim 10, 

2 wherein said secondary backing comprises an isotactic 

3 polymer. 

1 12. The recyclable carpet as claimed in Claim 7 , 

2 wherein said extruded sheet comprises a thermoplastic 

3 elastomer. 

1 13. The recyclable carpet as claimed in Claim 7, 

2 further including a coextruded layer integrally fused 

3 to a bottom surface of said extruded sheet, wherein 

4 said coextruded layer comprises a thermoplastic 

5 elastomer. 

1 14. The recyclable carpet as claimed in Claim 6, 

2 wherein said carpet fibers are integrally fused to said 

3 extruded sheet. 
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1 15. A recyclabl carpet comprising a primary 

2 backing having tufts of carpet fibers protruding from a 

3 top surface of said primary backing, and an extruded 

4 sheet integrally fused to a bottom surface of said 

5 primary backing wherein both said primary backing and 

6 said extruded sheet comprise an isotactic polypropylene 

7 polymer. 

1 16. The recyclable carpet as claimed in Claim 15, 

2 wherein said tufts of carpet fibers protruding from a 

3 top surface of said primary backing comprise an 

4 isotactic polypropylene polymer. 

1 17. The recyclable carpet as claimed in Claim 16, 

2 further including a secondary backing comprising an 

3 isotactic polypropylene polymer. 

1 18. The recyclable synthetic carpet material as 

2 claimed in Claim 17, having a delamination strength of 

3 at least 2.5 lb. /inch of width. 

1 19. The recyclable carpet as claimed in Claim 15, 

2 wherein said carpet fibers are integrally fused to said 

3 extruded sheet. 

1 20. A recyclable carpet including at least a 

2 primary backing, tufts of carpet fibers protruding from 

3 a top surface of the primary backing, a secondary 

4 backing and an extruded sheet between and integrally 
5. fused to a bottom surface of said primary backing and 

6 an upper surface of said secondary backing wherein said 

7 primary backing, tufts, secondary backing and extruded 

8 sheet comprise an isotactic polypropylene polymer. 
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1 21. A process for manufacturing a recyclable 

2 carpet comprising contacting a bottom surface of a 

3 primary backing having tufts f synthetic carpet fibers 

4 protruding from its top surface with an extruded sheet 

5 of a thermoplastic polyolefin polymer at a temperature 

6 sufficiently high to integrally fuse said extruded 

7 sheet to the bottom surface of said primary backing. 

1 22. The process for manufacturing a carpet as 

2 claimed in Claim 21, wherein said thermoplastic 

3 polyolefin polymer is an isotactic polymer. 

1 23. The process for manufacturing a carpet as 

2 claimed in Claim 21, further comprising contacting a 

3 secondary backing with said extruded sheet at a 

4 temperature sufficiently high to integrally fuse said 

5 extruded sheet to the top surface of said secondary 

6 backing. 

1 24. The process as claimed in Claim 23, wherein 

2 each said primary backing, extruded sheet and secondary 

3 backing comprises an isotactic polypropylene 

4 homopolymer; random, impact or block copolymer; or 

5 terpolymer. 

1 25. The process as claimed in Claim 24, wherein 

2 said temperature is at least 450°F. 

1 26. The process as claimed in Claim 21, wherein 

2 said temperature is at least 100 °F higher than the 

3 melting point of the thermoplastic polyolefin polymer. 

1 27. A process for manufacturing a recyclable 

2 carpet as claimed in Claim 21,- further comprising 

3 contacting a coextruded layer with a bottom surface of 

4 said extruded sheet at a temperature sufficiently high 
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5 t integrally fuse said extruded sheet to said 

6 coextruded layer, wherein said coextruded layer 

7 c mprises a thermoplastic elastomer. 


1 28. The process for manufacturing a recyclable 

2 carpet as claimed in Claim 21, wherein said temperature 

3 is sufficiently high to integrally fuse said carpet 

4 fibers to said extruded sheet. 

1 29 • A method for recycling a carpet comprising 

2 manufacturing a carpet, said manufacturing comprising 

3 contacting a bottom surface of a primary backing 

4 material having tufts of carpet fibers protruding from 

5 its top surface with an extruded sheet of a 

6 thermoplastic polyolefin polymer; collecting portions 

7 of said carpet selected for recycling; grinding said 

8 selected portions; and melting said ground portions to 

9 make a feedstock. 


1 30. The method for recycling a carpet as claimed 

2 in Claim 29, further comprising separating at least one 

3 thermoplastic polymer from said ground carpet and 

4 melting said separated thermoplastic polymer to make a 

5 feedstock. 

1 31. The method for recycling a carpet as claimed 

2 in Claim 30, further comprising grinding said portions 

3 of said carpet to a fiber length of less than about one 

4 quarter of an inch. 


32. A method for recycling a carpet comprising 
manufacturing a carpet, said manufacturing comprising 
contacting a bottom surface of a primary backing 
material having tufts of carpet fibers protruding from 
its top surface with an extruded sheet, wherein said 
fibers, primary backing and extruded sheet are all made 
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7 from a thermoplastic polyol fin polymer; collecting 

8 portions of said carpet for recycling; and melting said 

9 portions to make a feedstock. 

1 33. The method for recycling a carpet as claimed 

2 in Claim 32, further comprising grinding said collected 

3 carpet portions. 

1 34* The method for recycling a carpet as claimed 

2 in Claim 33, further comprising grinding said portions 

3 of said carpet to a fiber length of less than about one 

4 quarter of an inch. 

1 35. The method for recycling a carpet as claimed 

2 in Claim 34, further comprising separating at least one 

3 thermoplastic polymer from said ground carpet and 

4 melting said separated thermoplastic polymer to make a 

5 feedstock. 

1 36. A method for recycling a thermoplastic 

2 polymer comprising grinding a carpet having at least a 

3 primary backing and tufts of carpet fibers protruding 

4 from a top surface of said primary backing, separating 

5 at least one thermoplastic polymer from the ground 

6 carpet, melting said at least one thermoplastic polymer 

7 to obtain a feedstock and extruding said at least one 

8 thermoplastic polymer into a desired shape. 
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